Background, Aims, and Patients-In a prospective follow up and intervention study of colorectal polyps, leaving all polyps less than 10 mm in situ for three years, analysis ofredetection rate, growth, and new polyp formation was carried out in 116 patients undergoing annual colonoscopy. The findings in relation to growth and new polyp formation were applied to 58 subjects who received placebo. Results-Redetection rate varied from 75-90% for each year, and was highest in the rectum and sigmoid colon. There was no net change in size of all polyps in the placebo group, however, polyps less than 5 mm showed a tendency to net growth, and polyps 5-9 mm a tendency to net regression in size, both for adenomas and hyperplastic polyps. In a prospective intervention study of growth of colorectal polyps over three years, polyps less than 10 mm in maximal diameter were left in situ.4 Redetection rate, growth, and new detected polyps were evaluated at the first year follow up examination.5
regression in size, both for adenomas and hyperplastic polyps. This pattern was verified by computerised image analysis. Patients between 50 and 60 years showed evidence of adenoma size increase compared with the older patients, and the same was true for those with multiple adenomas (four to five) compared with those with a single adenoma. The new adenomas were significantly smaller and 71% were located in the right side of the colon. Patients with multiple adenomas had more new polyps at all the follow up examinations than patients with a single adenoma. One patient developed an invasive colorectal carcinoma, which may be evolved from a previously overlooked polyp. Two polyps, showing intramucosal carcinoma after follow up for three years, were completely removed, as judged by endoscopy and histological examination. Conclusions-The results show that follow up of unresected colorectal polyps up to 9 mm is safe. The consistency of growth retardation of medium sized polyps suggests extended intervals between the encoscopic follow up examinations, but the increased number ofnew polyps in the proximal colon indicates total colonoscopy as the examination of choice. The growth retardation of the medium sized polyps may partly explain the discrepancy between the prevalence of polyps and the incidence of colorectal cancer. Most colorectal cancers are believed to arise in pre-existing adenomas, possibly through an accumulating succession of genetic events.1 From the small initial polyps a growth phase over many years is probable before malignant transformation may occur.2 In addition to the importance of new polyp formation, the growth rate of colorectal polyps may be of considerable interest, as the risk of malignancy in colorectal adenomas increases with size, especially in polyps more than 1 cm in diameter.2 3 In a prospective intervention study of growth of colorectal polyps over three years, polyps less than 10 mm in maximal diameter were left in situ. 4 Redetection rate, growth, and new detected polyps were evaluated at the first year follow up examination. 5 The purpose of this study was to evaluate whether the macroscopic growth pattern during the first year could be verified during the second and third year. In our previous report5 we were neither aware of the histological classification of the polyps, nor did we know which intervention medication the patients used. In this study we wanted to evaluate growth and new polyp formation only in the adenomatous polyps in the patients using placebo, to avoid a possible effect of the intervention medication. Moreover, as this is the first study leaving polyps more than 5 mm in situ, we also needed to assess the safety aspect and the feasibility of such a study after completion.
Methods
Study subjects and design The total study included regularly by only two patients using placebo, and that none of the 116 patients included in the whole study had more than one first degree relative with colorectal cancer.
A measuring probe with 1 mm grading (polyprobe) inserted through the endoscope was applied to measure the maximal diameter of the polyps. As previously reported,4 the following variables were noted for each polyp at each endoscopic follow up examination: the size, the segmental localisation, and the distance from anus, the polyp characteristics and the relation to intraluminal structures. The base of the polyps were judged as either sessile, broad stalked or pedunculated and the body as round or elongated. Photographs with the measuring probe in position were taken for each polyp at each follow up examination. At the follow up examinations all previous data, except the diameter readings and the pictures, were available. Polyps were considered as redected when discovered at one examination and subsequently detected at the next examination.
The annual follow up examinations were scheduled to be performed within 12±1 months after the prior examination and were carried out by one investigator. At the final follow up examination all polyps were removed. In general, polyps 5 mm or more in diameter were removed by snare resection (n=96) and the smaller by hot biopsy (n=404).
Computerised image analysis All images of the polyps were subjected to computerised analysis, as described.6 Briefly, the images of the polyps with the measuring probe in position were visualised on a PC monitor by a videocamera. Drawing the mm unit and the periphery of the polyp on the screen with a light pen, the computer calculated the area of the polyp on the picture, the length of the polyp, the maximal width 90 degrees on the length, and the maximum distances from the centre of gravity. To make approximated volume analysis these variables were combined in the following way (a) polyp areax (length+width)/2, (b) polyp areax (maximum+minimum distance from centre of gravity to the edge of the polyp)/2, and (c) (length+width) to the third power. As a measure of the oval shape width/length was calculated. 
Histopathological diagnosis

Results
Patients and polyps atfollow up Table I shows the patient attendance, the completeness of the colonoscopies, and colon cleansing. In the patients without a total colonoscopy at inclusion, no polyps were found proximal to the most proximal polyp at a later complete colonoscopy. Only 11 of 116 patients did not attend the final follow up examination, of whom five were dead, two had completed the study after two years, and one had moved. A total of 303 polyps were discovered in the 116 patients at inclusion, and 44 of these polyps had to be removed because of the size (>10 mm in diameter). Another six polyps had to be removed for the same reason at the first and second year follow up examination, two of them were follow up polyps, both receiving active medication. At the end of the study 448 polyps (256 adenomas) were removed in 104 patients (Table II) . The mean number of polyps per patient at each follow up examination were 2-6, 3 0, and 4.3 respectively (1A4, 1.6, and 2.4 for adenomas). Of polyps less than Figs 2B and 3 ). There was a tendency for growth in the smaller polyps, while the larger polyps showed a reduction in size (Fig 4) . This tendency could WM/ also be seen in the redetected polyps from the 3 4 first to the second and from the second to the third year of re-examination, with a significant difference in growth between the groups of rs 40 polyps less than 5 mm and 5-9 mm in diameter from the second to the third year and from inclusion to the third year of re-examination. In is). There the adenomas the same pattern was observed ration of for all the endoscopic follow up examinations but some (Fig 5) , also reaching statistical significance degree of from the second to the third year. Moreover, the hyperplastic polyps showed a similar pattern, significantly different from the first year to second year of re-examination (p<0 05) (Fig 6) . There was a tendency to increased were re-growth in the adenomatous polyps in the in (Fig 1) , younger age groups reaching significance from 5 to 90%. inclusion to the third year and from the first to polyps at the second year of re-examination (Fig 7) . ras signifi-Moreover, in the patients with four to five oid colon, adenomas at inclusion the polyps showed larger at all the growth than the polyps in the patients with only Lg 1). This one or two to three adenomas (Fig 8) . There mm and were no differences in polyp growth between of polyps the sexes (p=0.24-0.87).
redetected
A total of 88% of the polyps were photo-.ide of the graphed at inclusion and at the follow up ;ide. The examinations. The polyp area was calculated meter not by computerised analysis. As for the diameter Le left side readings, similar differences in mean area
The mean growth between the adenomas less than 5 mm not re-and those 5-9 mm were seen (Fig 9) . The than re-difference in mean change of polyp area between polyps less than 5 mm and 5-9 mm did not reach significance at any follow up interval.
Almost identical patterns were seen combining the other computerised values to make an approximate volume or mass estimation. There was no significant change in the shape of the polyps. In the total study nine polyps (eight A adenomas and one hyperplastic polyp) increased beyond 9 mm in diameter after one to three years of observation, of which six were removed at the end of the study. None of the adenomas in the placebo group were removed before the end of the three year follow up. In addition, 24 polyps increased beyond 4 mm in diameter, of which 13 were adenomas.
-l-------Two polyps that had been followed up for 9 10 three and one year, respectively, were found to be intramucosal carcinomas on removal. One reran regressed from 9 to 7 mm in diameter over scatterplotis three years, while the other increased in size ts an exact from 8 to 11 mm in diameter in one year before removal. Another four tubular adenomas with addition to the initial and final one. Our experience is that photographs of the polyps are of great value and should always be included in future studies on polyp growth. In the analysis from the first year examination, we found a complete agreement between the two recordings of the polyps in 79% of the cases. 5 The growth of polyps less than 5 mm in diameter is in agreement with a previous study,10 in which growth of polyps less than 5 mm was followed up for a period of two years. The consistent tendency to a net reduction in size of polyps 5-9 mm in diameter at all the follow up examinations is puzzling, as an increasing growth in the larger polyps with a presumably higher malignant potential might have been expected. As proposed in our previous paper, one explanation might be that most polyps actually grow to a certain size of 5-9 mm in diameter before going into spontaneous regression. This may emphasise the importance of a proper control group in intervention trials of this kind including intervention with NSAIDsll and antioxidants.12 13 This might also partly explain the large discrepancy between the prevalence of polyps and the incidence of colorectal cancer. The determination of the final growth pattern of polyps, however, requires a much longer observation period than three years. Nevertheless, the moderate tendency to net regression of moderate sized polyps in this study was a constant finding for all the three years. That both adenomas and hyperplastic polyps regressed, as has been seen in two previous studies,°1 4 may lead to speculations of circulatory insufficiency or that important promotors are necessary for further growth in addition to the initiating factors. Neither this, nor any of the previous studies, give any direct evidence as to whether the regressing polyps continues to shrink away and disappear. However, we did observe in several cases of small polyps showing regression, that the polyps shrunk to a small size of 2 mm and was not observed or redetected at the next examination. The new polyps were more often detected in the right than in the left part of colon compared with the initially detected polyps, in agreement with a previous report. '5 This may be in accordance with the described age shift in distribution of polyps from a preponderance of distal polyps in the younger age groups to proximally located polyps in the older age groups. 16 In accordance with previous studies'7-26 we could demonstrate an increased tendency to newly detected polyps in those with multiple polyps initially. That The safety aspect of not removing polyps up to 9 mm in diameter in this study needs to be evaluated. As practically no polyps less than 5 mm are malignant,3 invasive cancer may be found in 0 5-0.9% of polyps from 5 to 10 mm in diameter.3 31 Two polyps that were followed up in our study for one and three years, respectively, were diagnosed as intramucosal carcinomas on removal. In addition, four polyps that were left for follow up, showed high grade dysplasia after polypectomy. All six polyps were radically removed, judged by histology and endoscopy, with no signs of local recurrence at later follow up. One patient developed an asymptomatic invasive carcinoma (Dukes's B) at the second year examination, but this was not caused by a polyp being left behind. It might have evolved from a polyp that was removed in the same region at inclusion, but lost to histological examination.
In conclusion, our three years of follow up study of colorectal polyps has shown that leaving polyps up to 1 cm in diameter in situ for research, may be considered safe, in terms of avoiding development of invasive carcinomas, provided that annual endoscopic follow up examinations are carried out. We have confirmed our experience from the first year examination5 that the redetection of polyps left unresected was high, especially in the rectum and sigmoid colon. We have also confirmed that polyps less than 5 mm showed a tendency to growth, while the polyps 5-9 mm showed a tendency to reduction in size, a difference seen both for adenomas and hyperplastic polyps. The regression of medium sized polyps may lead to a less aggressive attitude toward colorectal polys. However, the fact that the new polyps appear more often in the proximal colon, does not lend support to the view that sigmoidoscopy alone is a satisfactory method for follow up of these patients. The regression of the medium sized polyps may partly explain the discrepancy between the prevalence of polyps and the incidence of colorectal cancer.
